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(54) Connector 

(57) The invention provides a latching connector 
having a reduced height. Receiving plates 26 are 
pushed by pushing members 44 as the fitting of two 
housings 10 and 40 progresses. Ifthefitting of two hous- 
ings 10 and 40 is halted while they are in a half-fitted 
state, compressible coiled springs 25 push the pushing 
members 44 back, this allowing the half-fitted state of 



the two housings 10 and 40 to be detected. Position 
moving means 20 (which consists of the compressible 
coiled springs 25 and a slider 21) and a locking arm 12 
are aligned along an upper face 1 0S of the first housing 
10. Consequently, the height of this first housing 10 is 
reduced, and as a result the height of the connector 
overall can be reduced. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a connector 
provided with a function for detecting a half-fitted state. 

BACKGROUND TO THE INVENTION 

[0002] One example of a connector provided with a 
function for detecting a half-fitted state is described In 
JP 11-185880. In this example, as shown in Figure 12 
of this specification, a loclcing arm 3 provided on an up- 
per face of a first housing 1 bends resiliently upwards 
while two housings 1 and 2 are being fitted together, this 
bent locking arm 3 pressing against a slider 4 provided 
on an upper face of the second housing 2 and causing 
a spring 5 to compress. When the two housings 1 and 

2 reach a correctly fitted state, the loclcing amn 3 returns 
resiliently to a lodging state and is released from the slid- 
er, and the slider 4 is pushed baci<to itsoriglnal position. 
[0003] In the case where the fitting operation is halted 
while two housings 1 and 2 are in a half-fitted state, the 
spring 5 causes the slider 4 to push the locl<ing arm 3 
back, this separating the two housings 1 and 2. That is, 
the separation of the two housings 1 and 2 allows the 
half-fitted state to be detected. 

[0004] In the conventional connector, the locking ami 

3 and the slider 4 are provided on the separate housings 
1 and 2, this locking arm 3 making contact with the slider 

4 when the locking arm 3 has been bent In a direction 
of separation relative to the housing 1 . Consequently, 
space is required above the housing 2 both for providing 
the slider 4, and for housing the locking amn 3 between 
the housing 2 and the slider 4. As a result, the size of 
the connector increases. 

[0005] The present invention has taken the above 
problem into consideration, and aims to reduce the 
height of the connector. 

SUMMARY OF THE INVENTION 

[0006] According to the invention there is provided an 
electrical connector comprising first and second hous- 
ings engageable on a fitting axis, said first housing hav- 
ing a pivotable locking arm at the exterior thereof and 
aligned with said fitting axis, said locking amn being en- 
gageable with a locking tooth of said second housing by 
resilient pivoting from a rest position to an active position 
and back to the rest position, and said connector further 
including a biasing member at the exterior of said first 
housing and adapted for movement along said axis, said 
second housing having an abutment adapted to push 
said biasing member along said axis as said first and 
second housings are engaged, and wherein said bias- 
ing member and locking arm are disposed laterally side 
by side on the outer surface of said first housing. 
[0007] In this specification the term fitting axis refers 



generally to the direction of movement of said connec- 
tors during fitting and separation. 
[0008] Preferably the locking ann and biasing mem- 
ber are flush at the outer surface, and in the preferred 
5 embodiment are also flush with the outer surface of the 
first housing. 

[0009] Preferably the positioning means comprises a 
slider slidable In a guideway defined by said first hous- 
ing, said slider having a coil spring for contact with said 

10 abutment and compressible with respect to the slider in 
the fitting direction on engagement of said housings, 
said locking ami having a stopper engageable with said 
slider in the active position to prevent relative movement 
of said slider in the fitting direction, said stopper being 

15 disengaged in the rest position of said locking ami . 
[0010] The slider provides a means of detecting half 
fitting of the housings, and of releasing the compression 
load of the coil spring when the housings are fully en- 
gaged. 

20 [0011] Preferably the slider includes amis on either 
side of the locking arm. each slider arm housing a coil 
spring for contact with the second housing. This ar- 
rangement tends to avoid misalignment of the housings 
since the spring force is distributed to both sides. 

25 

BRIEF DESCRIPTION OF DRAWINGS 

[0012] Other features of the invention will be apparent 
from the following description of a preferred embodi- 
30 ment shown by way of example only in the accompany- 
ing drawings in which:- 

Figure 1 is across-sectional view of an embodiment 
of the invention showing two housings in a state pri- 
35 or to being fitted together. 

Figure 2 is a cross-sectional view showing the two 
housings being fitted together. 

40 Figure 3 Is a cross-sectional view showing the two 
housings being fitted together. 

Figure 4 is a cross-sectional view showing the two 
housings in a correctly f itted state. 

45 

Figure 5 is a plan view of the first housing. 

Figure 6 is a front view of the first housing. 

50 Figure 7 is a cross-sectional view of the first hous- 
ing. 

Figure 8 is a plan view of a slider. 
55 Figure 9 is a front view of the slider. 

Figure 1 0 is a side face view of the slider. 
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Figure 11 is a front view of the second housing. 

Figure 1 2 is a cross-sectional view of a prior art ex- 
ample. 

DESCRIPTION OF PREFERRED EMBODIMENT 

[0013] An embodiment of the present invention is de- 
scribed below with the aid of Figures 1 to 10. 
[0014] A connector of the present embodiment is 
formed from a first housing 1 0 and a second housing 40 
which are capable of being mutually fitted together and 
separated. The first housing 10 is made from plastic, 
and is a female housing which houses female terminal 
fittings 11 . A locking ami 12 is fomned In a unified man- 
ner on an upper face 10S of the first housing 10 at a 
central location relative to the left-right direction thereof 
(i.e., the direction at a right-angle to the fitting direction 
of the two housings 1 0 and 40). The locking ami 1 2 has 
a long plate shape which extends in an anterior-poste- 
rior direction parallel to the upper face 10S of the first 
housing 1 0. A groove 13, which is cut away in a central 
portion (relative to the left-right direction) of a lower face 
of the locking arm 12, extends from a location slightly 
back from an anterior end thereof to a posterior end 
thereof. A stepped member at the anterior end of the 
groove 13 forms a lock engaging member 14 which en- 
gages with the second housing 40. A pair of regulating 
protrusions 1 5 are formed at the posterior end of the 
locking arm 12, at left and right sides of the groove 13. 
The locking arm 12 Is joined to the upper face ICS of 
the first housing 10 by a pair of supports 16 which are 
formed on both sides of the groove 1 3 at a central loca- 
tion relative to the anterior-posterior direction of the 
locking arm 12. When the two housings 10 and 40 are 
in a separated state or in a correctly fitted state, the lock- 
ing ami 12 is maintained in a locking position parallel to 
the upper face of the first housing 1 0 (see Figures 1 , 4, 
and 6). While the two housings 1 0 and 40 are being fitted 
together, the locking arm 12 moves to a lock releasing 
position, whereby the anterior end thereof is inclined up- 
wards and the supports 16 sen/e as a fulcmm (see Fig- 
ures 2 and 3). 

[001 5] A pair of guiding walls 1 7 protrude In an ante- 
rior-posterior direction (parallel to the fitting direction of 
the two housings 10 and 40) along left and right side 
edges of the upper face 1 0S of the first housing 1 0. Up- 
per edge faces 1 7S of these guiding walls 1 7 have ap- 
proximately the same height as an upper face 12S of 
the locking ami 12 (when this locking ami 12 Is in the 
locking position). Side face guiding grooves 18, which 
are parallel to the fitting direction of the two housings 1 0 
and 40, are formed in inner side faces of the guiding 
walls 1 7. Posterior ends of the side face guiding grooves 
1 8 fomri step-like stoppers 1 8A, and anterior ends there- 
of open onto anterior end faces of the guiding walls 17. 
A left and right pair of upper face guiding grooves 19, 
which are parallel to the fitting direction of the two hous- 



ings 1 0 and 40, are fomned In the upper face 1 0S of the 
first housing 10, at locations adjacent to the guiding 
walls 17. Anterior ends of the upper face guiding 
grooves 19 form step-like stoppers 19A, and posterior 
5 ends thereof open onto a posterior end face of the first 
housing 10. A position moving means 20 is provided in 
the space sun'ounded by the guiding walls 17 and the 
upper face 10S of the first housing 10. 
[0016] The position moving means 20 consists of a 
10 slider 21 and compressible coiled springs 25. The slider 
21 is made from plastic and is formed from a left and 
right pair of long and nan'ow spring housing members 
27 that are parallel to the fitting directio n of the two hous- 
ings 1 0 and 40, and a joining member 22 that joins pos- 
15 terior end portions of the two spring housing members 
27. Housing spaces 23, which cross-sectionally have a 
semi-circular shape, open into inner faces (i.e., mutually 
opposing sides) of the two spring housing members 27. 
Anterior ends of the housing spaces 23 form stoppers 
20 23A which prevent the compressible coiled springs 25 
from leaving the spring housing members 27 in the an- 
terior direction. A pair of semi-circular spring receiving 
grooves 24 are formed in the joining member 22 at lo- 
cations adjoining the housing spaces 23. Circular re- 
25 ceiving plates 26, which are capable of moving in a uni- 
fied manner in an anterior-posterior direction (the direc- 
tion of fitting and separation of the two housings 1 0 and 
40), are attached to anterior end portions (i.e., the an- 
terior ends of the present invention) of the compressible 
30 coiled springs 25. When coll axes of the compressible 
coiled springs 25 are parallel to the fitting direction of 
the two housings 10 and 40, and these compressible 
coiled springs 25 are in a resiliently compressed state, 
they are housed within the housing spaces 23. Posterior 
35 ends of the compressible coiled springs 25 fit Into the 
spring receiving grooves 24, and the receiving plates 26 
at the anterior ends thereof make contact with the stop- 
pers 23A. When the compressible coiled springs 25 
have been housed, their inner side halves and those of 
40 the receiving plates 26 protrude inwards from the hous- 
ing spaces 23. As a result, when the two housings 10 
and 40 are fitted together (as described below), pushing 
members 44 of the second housing 40 are capable of 
pushing the receiving plates 26. In this state, the com- 
45 presslble coiled springs 25 can expand or be com- 
pressed in a direction parallel to the fitting direction of 
the two housings 10 and 40. 

[0017] The slider 21, which has the compressible 
coiled springs 25 housed therein, can be moved in a dl- 

50 rection parallel to the fitting direction of the two housings 
1 0 and 40, outer side faces of the spring housing mem- 
bers 27 sliding along the inner side faces of the guiding 
walls 17, and lower faces of the spring housing mem- 
bers 27 sliding along the upper face 1 0S of the first hous- 

55 ing 1 0. The slider 21 is capable of moving between an 
anterior end position, whereby protrusions 29 fomned on 
the lower faces of the spring housing members 27 strike 
against the stoppers 1 9A at the anterior ends of the up- 
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per face guiding grooves 19, and a posterior end posi- 
tion, whereby protrusions 28 formed on the outer side 
faces of the spring housing members 27 strike against 
stoppers 1 8A at the posterior ends of the side face guid- 
ing grooves 1 8. Moreover, when the slider 21 is to be 
attached to the first housing 10, the spring housing 
members 27 are moved slightly inwards while they are 
Inserted from the posterior between the two guiding 
walls 17, the protrusions 28 and 29 fitting with the side 
face guiding grooves 18 and the upper face guiding 
grooves 19. Further, the outer side face protrusions 28 
fit with the side face guiding grooves 18, thereby pre- 
venting the slider 21 from rising above the first housing 
10. 

[0018] When the slider 21 has been attached to the 
first housing 10, upper faces 27S of the spring housing 
members 27 and an upper face 22S of the joining mem- 
ber 22 are located at the same height as the upper edge 
faces 17S of the guiding walls 17 and the upper face 
12S of the locking ami 12 (when this locking ami 12 is 
In the locking position). Furthermore, the left and right 
pair of spring housing members 27 grip the locking ami 
12, being positioned on both sides thereof, and the join- 
ing member 22 is located to the posterior of the supports 
16 of the locking ami 12. That is, the position moving 
means 20 and the locking ami 12 are aligned In a left- 
right direction (in the widthwise direction) along the up- 
per face 1 0S (the outer face) of the first housing 1 0. 
Moreover, the left and right pair of compressible coiled 
springs 25 face one another, the locking ami 12 (which 
is located at the centre of the first housing 1 0 relative to 
the widthwise direction thereof) being located between 
this left and right pair. 

[0019] A groove 30 is cut away in an upper edge of 
the joining member 22 of the slider 21 , at a central lo- 
cation relative to the widthwise direction thereof. This 
groove 30 has either the same width as the posterior 
end of the locking ami 1 2, or Is slightly wider. Regulating 
retaining members 31 are formed in the joining member 
22 at left and right edges of the area in which the groove 
30 is formed. These regulating retaining members 31 
extend along the left-right direction with respect to the 
regulating protrusions 15 located on the locking arm 12. 
Furthemiore, when the slider 21 Is In the anterior end 
position, the regulating retaining members 31 are locat- 
ed to the anterior of the regulating protrusions 15. When 
the locking arm 1 2 is in the locking position, the regulat- 
ing protrusions 15 are located above the regulating re- 
taining members 31 . When the locking arm 1 2 is moved 
to the lock releasing position, the regulating protrusions 
15 are located at approximately the same height as the 
regulating retaining members 31 . 
[0020] The second housing 40 is made from plastic. 
It has a hood 41 protruding towards the anterior, and is 
a male housing which houses male tenminal fittings 42. 
Anterior ends of the male terminal fittings 42 protrude 
into the hood 41 . A locking protrusion 43, which engages 
with the locking engaging member 1 4 of the locking ami 



12, Is fonned on an upper face of the hood 41 . A left and 
right pair of pushing members 44 are formed at an an- 
terior end of the hood 41 at either side of the locking 
protrusion 43. These pushing members 44 are located 

5 so as to correspond, in the left-right and up-down direc- 
tions, to the portions of the receiving plates 26 (at the 
anterior ends of the compressible coiled springs 25) that 
protrude inwards from the housing spaces 23. Recess- 
es 45 are formed in the hood 41 at locations outwards 

10 relative to the left and right locations of the pushing 
members 44. These recesses 45 prevent the hood 41 
from catching with the spring housing members 27 and 
the guiding walls 17. 

[0021 ] Next, the operation of the present embod iment 

15 will be described. When the two housings 1 0 and 40 are 
to be fitted together, the slider 21 of the first housing 1 0 
is placed in a waiting state, in the anterior end position, 
and the two housings 10 and 40 are brought together. 
As fitting begins, a lower anterior edge of the locking 

20 arm 12 strikes against the locking protrusion 43. Con- 
sequently, the locking arm 1 2 moves resltlently into the 
locking releasing position, whereby it rises over the lock- 
ing protrusion 43. The regulating protrusions 15 of the 
locking arm 12 engage from the posterior with the reg- 

25 ulating retaining members 31 of the slider 21 (see Figure 
2). In this engaged state, the slider 21 is prevented from 
moving to the posterior. At this juncture, the pushing 
members 44 of the second housing 40 have not yet 
made contact with the receiving plates 26 of the first 

30 housing 10. 

[0022] As the fitting continues, the pushing members 
44 make contact with the receiving plates 26, thereby 
pushing the receiving plates 26 towards the posterior. 
At this juncture, the slider 21 receives the pushing force 

35 which the receiving plates 26 and the compressible 
coiled springs 25 receive from the pushing members 44 
at their anterior. However, due to the engagement of the 
regulating protrusions 15 and the regulating retaining 
members 31 , the slider 21 is prevented from moving to 

40 the posterior. Consequently, the compressible coiled 
springs 25 are compressed as the receiving plates 26 
are moved to the posterior, and a resilient returning force 
thereof is accumulated (see Figure 3). 
[0023] When the two housings 1 0 and 40 reach a cor- 

45 rectly fitted state, the locking arm 12 returns resillently 
to the locking position after having risen overthe locking 
protrusion 43. The regulating protrusions 15 are now 
separated from the regulating retaining members 31 . 
Consequently, the resilient returning force of the com- 

50 pressible coiled springs 25 moves the slider 21 to the 
posterior until it reaches the posterior end position, 
whereby the protrusions 28 strike against the stoppers 
18A at the posterior ends of the side face guiding 
grooves 18 (see Figure 4). The compressible coiled 

55 springs 25 have less compressed force when the two 
housings 1 0 and 40 are in the correctly fitted state than 
when the two housings 10 and 40 are in the half-fitted 
state. 
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[0024] Furthermore, when the fitting of the two hous- 
ings 10 and 40 is halted white these two housings 10 
and 40 are in the half-fitted state (the state shown in 
Figure 3), the resilient returning force of the compress- 
ible coiled springs 25 pushes the second housing 40 
back, this allowing the half-fitted state of the two hous- 
ings 10 and 40 to be detected. 
[0025] In the present embodiment, the position mov- 
ing means 20 and the locking arm 1 2 are aligned along 
the outer face (the upper face) of the first housing 10. 
Consequently, the height of the first housing 10 is re- 
duced, and as a result the height of the connector overall 

can be reduced. 

[0026] Furthermore, the moving force of the pair of 
compressible coiled springs 25 is distributed equally at 
the left and right sides. Consequently, when the second 
housing 40 is pushed back when the two housings 10 
and 40 are in the half-fitted state, the two housings 10 
and 40 do not become misaligned and catch against one 
another, nor does the slider 21 become misaligned and 
catch. 

[0027] The present invention is not limited to the em- 
bodiments described above with the aid of figures. For 
example, the possibilities described below also lie within 
the technical range of the present invention. In addition, 
the present invention may be embodied in various other 
ways without deviating from the scope thereof. 

(1) In the present embodiment, the first housing, 
which is provided with the position moving means 
and the locking arm, is a female housing, and the 
second housing is a male housing. However, ac- 
cording to the present invention, it is equally possi- 
ble to have the first housing as a male housing, and 
the second housing as a female housing. 

(2) In the present embodiment, the compressible 
coiled springs are provided as a left and right pair. 
However, according to the present invention, a sin- 
gle compressible colled spring may equally well be 
provided. 



Claims 

1 . An electrical connector comprising first and second 
housings (10,40) engageable on a fitting axis, said 
first housing (10) having a pivotable locking ann 
(1 2) at the exterior thereof and aligned with said fit- 
ting axis, said locking ami (12) being engageable 
with a locking tooth (43) of said second housing (40) 
by resilient pivoting from a rest position to an active 
position and back to the rest position, and said con- 
nector further including a biasing member (20) at 
the exterior of said first housing (10) and adapted 
for movement along said axis, said second housing 
(40) having an abutment (44) adapted to push said 
biasing member (20) along said axis as said first 



and second housings are engaged, and wherein 
said biasing member (20) and locking arm (12) are 
disposed laterally side by side on the outer surface 
of said first housing (10). 

5 

2. A connector according to claim 1 wherein the outer 
surfaces of said biasing member (20) and said lock- 
ing arm (12) are flush. 

10 3. Aconnectoraccording to claim2 wherein said outer 
surfaces are flush with the outer surface of said first 
housing (10). 

4. A connector according to any preceding claim 
15 wherein said biasing member (20) is a slider (21) 

slidable In a guideway (18) defined by said first 
housing (10), said slider (21) having a coil spring 
(25) for contact with said abutment (44) and com- 
pressible with respect to the slider (21) along said 

20 axis on engagement of said housings (10,40), said 
locking ami (12) having a stopper (15) engageable 
with said slider (20) In the active position to prevent 
relative movement of said slider (21 ) along said ax- 
Is, said stopper (15) being disengaged in the rest 

25 position of said locking am(^^). 

5. A connector according to claim 4 wherein said lock- 
ing arm (12) comprises a beam having a resilient 
foot (1 6) between the ends thereof, said beam hav- 

30 ing a latching member (1 4) at one end for engage- 
ment with said locking tooth (43) and said stopper 
(15) at the other end thereof, and said slider (20) 
comprises a frame having a base (22) extending 
generally orthogonally to said fitting axis, and two 
35 legs (27) extending along the fitting axis, and one 
leg (27) on either side of said locking arm (12). 

6. A connector according to claim 5 wherein said base 
(22) passes under said locking ami (12) at the pos- 

40 terior side of said foot (16), thereby to limit move- 
ment of said locking ami by abutment therewith. 

7. A connector according to claim 6 wherein said stop- 
per (15) comprises a projection of said locking arm 

45 (12), said stopper being engageable with the pos- 
terior side of said base (22). 

8. A connector according to claim 7 wherein said stop- 
per (15) is engageable with said first housing (10) 

50 so as to limit pivoting movement of said locking arm 
(12) from the rest position. 

9. A connector according to any of claims 5-8 wherein 
said legs (27) each contain a coiled compression 

55 spring (25), the axis of said springs (25) being 
aligned with the fitting axis, one respective end of 
said springs abutting said base (22), and the other 
respective end being exposed for contact with a re- 
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spective abutment (44) of said second housing (40). 

10. A connector according to claim 9 wherein a receiv- 
ing plate (26) is provided at the other respective 
ends of said springs (25) and for direct contact with 5 
a respective abutment (44). 

1 1 . A connector according to any of claims 5-1 0 where- 
in said first housing (1 0) includes opposite upstand- 
ing side walls (17) extending along said fitting axis, 
said slider (20) and locking amn (12) being provided 
between said side walls (17), and the top of said 
side wails (1 7S) being flush with said slider (20) and 
locking arm (12) In the rest position. 

12. A connector according to claim 11 wherein said side 
walls (17) define facing guide channels (18) to lo- 
cate said slider (12) for movement in the fitting di- 
rection. 

13. A connector according to claim 12 wherein said 
guide channels (1 8) are blind, the ends (1 8A) there- 
of stopping movement of said slider (20) to the pos- 
terior. 
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